Among the more intriguing factors to have been linked to the risk of coronary heart disease (CHD) are chronic bacterial infections,1 2 and recently it has been suggested that Helicobacter pylori colonisation from childhood may relate to CHD risk.' H pylori is now recognised as the major cause of histological chronic gastritis and a necessary factor in the development of duodenal and gastric ulceration. Successful eradication of H pylori makes ulcer relapse extremely unlikely.
Until recently, the data supporting a relation between Hpylori and CHD relied on relatively small case-control studies,'-5 although two larger conflicting studies6 7 have just been reported (see Discussion). To investigate further the association between Hpylori colonisation and CHD we have compared 342 patients with acute myocardial infarction (MI) with 236 control subjects for evidence of previous Hpylori infection. Patients Control subjects were recruited from adult visitors to patients with non-cardiovascular illnesses on general medical and surgical wards at the Leicester Royal Infirmary to provide subjects likely to be representative of the source population from which the cases came. A note was made of controls who reported a history of coronary heart disease but such subjects were not excluded. Cases and controls filled in a standard questionnaire about their personal histories, had height and weights measured, and provided blood samples for measurement of serum total and HDL cholesterol and Hpylori IgG antibodies.
The study was approved by the local clinical research ethics committee.
BIOCHEMICAL MEASUREMENTS
Serum total and HDL-cholesterol were measured using a Kodak Ektachem E700 CXR Automatic Analyser in a quality-controlled hospital biochemistry laboratory. For cases, the first blood sample taken after admission was used for the analysis. DETERMINATION (table 1) . Controls were significantly younger than patients (56&0 (13-0) (SD) years versus 65-1 (11i7) years, P < 0-001). As reported previously,7 seropositivity increased with age in both our groups (data not shown), making the age-stratified odds ratio even less significant (odds ratio 1P05 (95% CI 0-72 to 1P53), P = 0 87). Table 2 shows the demographic and coronary risk factors in cases and controls grouped by H pylori serological status. All the classic risk factors for CHD were significantly increased (P < 0-01) in cases compared with controls. However, there was no difference in either cases or controls when the subjects were classified according to Hpylori status (table 2) . In logistic regression analysis the association of H pylon positivity with myocardial infarction remained non-significant when adjusted for these risk factors (odds ratio 0-85, 95% CI 0*55 to 131, P = 046).
Leicester has a considerable ethnic community: 1P19% of cases and 6 3% of controls were non-white. As a whole, H pylori seropositivity was higher in non-white subjects (67T8%) than in white subjects (57 5%) although this did not reach statistical significance (P = 0-13). In each group, however, there was no difference in frequency of H pyloni infection between cases and controls (59-1% v 55-2% for white cases and controls respectively and 68-3% v 66-2% for non-white cases and controls). Thus the age and sex stratified odds ratio for white subjects only was 1-05 (95% CI, 071 to 1P54, P = 0 88). Similarly, the association remained non-significant when only young (< 55 years, median age for controls) cases and controls were compared (odds ratio 1P26, 95% CI 0-66 to 2.41, P = 0 45).
Discussion
There are considerable problems in investigating potential associations between Hpylori and CHD.10 Both conditions are common in the population, both increase with age, and both are associated with socioeconomic status. A causal association between Hpylori and CHD if proven is, however, very important in that H pylori is easily screened for and amenable to treatment. There is also the potential for a future vaccine which could be used in childhood, because it is thought that Hpylo?i is predominantly transmitted in childhood. 11 Previous studies'-7 examining the relation between Hpylo?i and CHD have used a variety of criteria to define the presence of CHD. Thus in the original report demonstrating an association, subjects with angiographically defined CHD were studied.' More recently, in a cross-sectional study of a population based sample of 388 men, the same group found an association when CHD was defined on the basis of either electrocardiographic or symptomatic/historical criteria.6 Interestingly, the association was strongest when CHD was defined on the basis of ECG changes which included any of the following: Q waves, ST segment depression, left bundle branch block, or T wave inversion. The association with ECG changes remained significant when adjusted for other factors, whereas that with history of angina/MI became non-significant after adjustment. Since several of the ECG 57T6% . 135 subjects (6 4%) had CHD according to the Rose angina questionnaire. After adjustment for age, sex, social class, smoking, and HDL-cholesterol, the odds ratio for CHD for subjects who were H pylori seropositive was 1-51 (95% CI, 0 93 to 2A45, P = 01). The authors concluded that they could not entirely exclude an important association between H pylori infection and CHD but that if one did exist it could not account for the social class inequality in CHD.
In the current study only cases who strictly satisfied the WHO criteria for acute MI were recruited. Subjects were recruited prospectively with > 97% recruitment of eligible subjects to provide the largest number of cases so far in whom an association with H pylori seropositivity has been examined. Within the confidence intervals of the odds ratios we did not find a significant association between H pylori infection and risk of acute MI in either the whole cohort or selected subgroups.
A negative study always raises questions about the power of the study. A priori our study had 80% power at a P value of 0'05 to detect a 1 6-fold increase in risk. As indicated by the 95% confidence intervals obtained for the odds ratios, our study cannot exclude an effect of a lower magnitude of previous H pylori infection on MI risk.
A critical feature of any case-control study is the selection of control subjects. They need to provide a reliable estimate of the prevalence of a putative risk factor in the base population from which the cases are recruited. We therefore chose to recruit our controls from individuals visiting patients in the same hospital. Controls were recruited concurrently with the myocardial infarction cases. Using information on the age and sex distribution of myocardial infarction cases admitted to the CCU in the previous year held in our CCU database, we attempted to recruit controls of a 7lix similar to that of the likely myocardial infarction cases, although no individual willing to participate was excluded. The prevalence of H pylori seropositivity in our controls (55 9%) is similar to that observed by Murray et al7 in their cross-sectional study.
Adjustment for several risk factors for CHD did not alter the odds ratio for risk of MI associated with H pylori seropositivity. However, a potentially important limitation of our study is lack of information on social class of cases and controls. Prevalence of H pylori seropositivity increases from social class I to V.7 10 Thus despite our efforts to recruit suitable controls (see above), if the cases and controls differed significantly in this variable, it could have masked an association. We cannot exclude this possibility, although it is interesting to note that in their study, Murray et al7 found that after age and sex were adjusted for, social class did not markedly affect their odds ratio for the association of H pylori seropositivity with CHD.
Another possible explanation for our negative finding could be our choice of cases. As mentioned earlier, some previous studies have included not only subjects with MI, but also cases with CHD diagnosed by other criteria. It is possible that H pylori infection predisposes primarily to atheroma formation and the association with the downstream phenotype of MI, which has other important contributing factors such as thrombosis, is much weaker. However, against this, we found no increase in prevalence of H pylori seropositivity in cases with a previous history of angina (table 2) and the odds ratio with MI remained non-significant when the analysis was restricted to these subjects (data not shown).
Several conventional risk factors were, as expected, more prevalent in our cases compared with controls. However, as reported previously,6 7 (B) and is frequently lost when the stamp is in used condition, the label having been torn off.
Jan Evangelista Purkinje was born in Libochovice, Bohemia, and graduated in medicine from Prague. While he was professor of physiology at the University of Breslau he made several widely acclaimed scientific discoveries. He was one of the very first to use the microscope to explore the function of tissues, "histophysiology" as he called it, and he introduced the term protoplasm. In 1839 he described the subendocardial structures in the heart, known ever since as the Purkinje fibres. Later it was realised that the network of Purkinje can be seen with the naked eye in the sheep and the ox, and the whole arborisation shown clearly by injecting the sheaths of the fibres with India ink. S Tawara identified the atrioventricular node in 1906 and showed that the AV bundle was prolonged into the Purkinje network. A few years later it was possible with Einthoven's invention of the electrocardiograph to quantify the rate of conduction and rhythmicity in the Purkinje substance. Purkinje has ten other eponymous descriptions to his name, the best known being the cells in the cerebellum. He 
